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Key Findings
n Progress toward improving the utilization of
institutional delivery services was not uniform across
low- and middle-income countries (LMICs) and
across subpopulations within LMICs irrespective of
public and private health facilities.
n Wealth, place of residence, and education-based
inequalities in the utilization of institutional delivery
services are widening in many LMICs, which
warrants the attention of policy makers for further
investments and policy reviews.
Key Implications
n Program managers and policy makers should give
special priority to people who are poorest, live in
rural areas, and have low education when designing
appropriate interventions for increasing institutional
delivery service coverage, irrespective of public and
private facilities.
n Appropriate and tailored interventions covering the
disadvantaged countries and marginalized
populations within countries may help countries to
achieve the global target of “leaving no one behind”
for the utilization of institutional delivery services by
2030.
ABSTRACT
Introduction: To ensure equitable and accessible services and im-
proved utilization of institutional delivery it is important to identify
what progress has been achieved, whether there are vulnerable
and disadvantaged groups that need specific attention and what
are the key factors affecting the utilization of institutional delivery
services. In this study, we examined levels, trends, and inequal-
ities in the utilization of institutional delivery services in low- and
middle-income countries.
Methods: We used nationally representative cross-sectional data
from Demographic and Health Surveys (DHS) conducted during
1990–2018. Bayesian linear regression analysis was performed.
Results: Among 74 countries, the utilization of institutional deliv-
ery services ranged from 23.7% in Chad to 100% in Ukraine and
Armenia (with >90% in 19 countries and <50% in 13 countries)
during the latest DHS rounds. Trend analysis in 63 countries with
at least 2 surveys showed that the utilization of institutional deliv-
ery services increased in 60 countries during 1990–2018, with
the highest increase being in Cambodia (18.3%). During this pe-
riod, the utilization of institutional delivery services increased in
90.3% of countries among the richest, 95.2% of countries in ur-
ban, and 84.1% of countries among secondaryþ educated wom-
en. The utilization of institutional delivery services was higher
among wealthiest, urban, and secondaryþ educated women
compared to their counterparts. Greater utilization of private fa-
cilities for delivery was observed in women from the highest in-
come group and urban communities, whereas highest utilization
of public facilities was observed for women from the lowest in-
come group and rural communities.
Conclusions: The utilization of institutional delivery services varied
substantially between and within countries over time. Significant
disparities in service utilization identified in this study highlight the
need for tailored support for women from disadvantaged and vul-
nerable groups.
INTRODUCTION
Institutional delivery is a necessary intervention to re-duce delivery-related avoidable maternal and infant
mortality.1 Between 1990 and 2015, more than 10 mil-
lion women died globally due to pregnancy and
childbirth-related complications.2 Globally, 2.6 million
newborns died in 2016, approximately 7,000 per day,3
and almost all (99%) of these potentially preventable
deaths occurred in low- and middle-income countries
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(LMICs).4 Pregnancy-related complications that
lead to maternal mortality may occur during or
shortly after childbirth.5 In LMICs, direct obstetric
complications during childbirth were responsible
for 70% of maternal deaths.6 Timely access to
facility-based births save the lives of many
mothers and newborns.7 In high-income coun-
tries, maternal mortality can be further reduced
with increased rates of institutional delivery.8 In
many LMICs, due to the geographical barriers in
accessing services and the presence of cultural
issues, women are accustomed to delivering
babies at home, which leads to low utilization of
institutional delivery services. To ensure equitable
and accessible institutional delivery services, iden-
tifying vulnerable groups and populations within
countries is crucial so that customized interven-
tions can be developed and delivered.
The United Nations’MillenniumDevelopment
Goals (MDGs) had a priority to improve maternal
health and had set a target of reducing maternal
mortality by three-quarters between 1990 and
2015 (MDG 5, target 5.A).9 Several initiatives have
been introduced to achieve this target, including
increased utilization of institutional delivery ser-
vices.4 Earlier evidence showed improvements in
the coverage of institutional delivery services in
LMICs during the MDG era.10 During the same pe-
riod, theworldmade remarkable progress in reduc-
ing maternal mortality by 43.9% from 385 deaths
per 100,000 live births in 1990 to 216 in 2015.2
However, this progress was uneven across coun-
tries and different populations within countries,
and significant progress gaps consequently exist be-
tween populations.
To reduce such gaps, the global agenda shifted
from MDGs to Sustainable Development Goals
(SDGs). The highest priority of the SDG targets
(target 3.8) is achieving universal health coverage
(UHC), which means “all individuals and commu-
nities receive the health services they need with-
out suffering financial hardship.”11 Given the role
of financial hardship in service utilization, it is also
important to know which facility services (public
or private) are increasing in LMICs and whether
all people, irrespective of sociodemographic con-
ditions, have equal access to these facilities. At
the global level, evidence suggests an increasing
trend in the utilization of institutional delivery
services in sub-Saharan Africa,12,13 notably higher
utilization by women from high-income groups
residing in urban areas,14 as well as increasing use
of private facilities for institutional delivery.15
However, comprehensive information is lacking
on how socioeconomic and demographic disparities
are associated with access to institutional delivery
services, which limits the design of effective inter-
ventions/strategies required for equitable services.
In addition, the extent to which these disparities are
prevalent in public and private facilities remains
unclear. Trendanalysis atnational and subpopulation
levels helps policy makers and program managers
assess overall progress, quantify gaps, and identify
priority groups to guide strategies/interventions, fur-
ther accelerating progress toward saving millions of
lives of mothers and newborns. Therefore, this study
aimed to examine the levels and trends in the utiliza-
tion of institutional delivery services between LMICs
and across subpopulations within LMICs.
METHODS
Data
This study used secondary data from large-scale,
population-based, nationally representative repeated
cross-sectional surveys conducted between 1990 and
2018 under the Demographic and Health Surveys
(DHS) program.16 We extracted data from 74 LMICs
across 5 DHS regions: sub-Saharan Africa (37 coun-
tries), South and Southeast Asia (12 countries),
Central Asia (4 countries), North Africa-West Asia-
Europe (10 countries), and Latin America and
Caribbean (LAC; 11 countries). A detailed descrip-
tion of the surveyed country, survey year, and sam-
ple size is presented in the Supplement (Table S1).
Outcome Variable
The outcome variable in our studywas institution-
al delivery. We used DHS standard recode files
(KR files) to construct the variable for institutional
delivery based on the responses of participants.
The DHS provided information for institutional
delivery for children born in the past 5 years in
most of the countries. However, for some countries
such as Bangladesh, the information on institutional
delivery services was only available for children
born in the past 3 years. Therefore, to allow cross-
country comparison, we defined institutional deliv-
ery services as the proportion of live births delivered
in health facilities in the 3 years preceding the sur-
vey. We compared deliveries conducted in different
types of health facilities (public versus private), and
we particularly evaluated the proportion of deliver-
ies that occurred in a public facility and those in a
private facility. All calculations were conducted for
live births.
Statistical Analyses
We estimated the weighted prevalence of institu-
tional delivery services as proportions from the
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study country. The rates of delivery in public and
private facilities were estimated using the same
method. However, we examined the geographical
variation in the utilization of institutional delivery
services during the latest DHS round. We calculat-
ed the variation in the utilization of institutional
delivery services across subgroups in terms of
place of residence, education of women, age of
women, and wealth quintiles that the DHS con-
structed based on household assets by principal
component analysis.17
For this study, we dichotomized education as
below secondary (no or primary education) and
secondaryþ (secondary or higher) education.
Similarly, we categorized age as 15–19 years (ado-
lescents) and 20–49 years (adults). Also, we used
place of residence (categorized as rural and urban)
and wealth quintiles (categorized as poorest [first
quintile], poorer, middle, richer, and richest [fifth
quintile]) that the DHS provided with the survey
data. Notably, we restricted our analysis to the
country level but not at a regional level for 2 rea-
sons. First, some regions (e.g., Central Asia) had
data for a limited number of countries and hetero-
geneity between survey years (arbitrary). Second,
we were interested in assessing progress across in-
dividual countries so that country-level programs
and policies could be implemented.
To examine trends, a Bayesian linear regression
model that used aMarkovChainMonte Carlo algo-
rithm of multiple imputations for missing data was
applied to estimate the institutional delivery rates
and trends from 1990 to 2018 (Supplement). We
reported 95% credible intervals (CrI) drawn from
Bayesian analysis along with these estimates. We
used the same technique to examine trends in the
utilization of institutional delivery services across
various sociodemographic groups to explore the
changes in the utilization of institutional delivery
services across sociodemographic subpopulations.
We also validated our estimates drawn from regres-
sion models with those drawn from the original
microdata (Supplement, Table S2).
To measure inequalities in the utilization of in-
stitutional delivery services, we applied both abso-
lute and relative measure of inequalities. We
estimated absolute inequality by subtracting the
rate of the institutional delivery services in the
poorest quintile from the rate of the institutional
delivery services in the richest quintile, of rural
from urban, of below secondary education from
secondaryþ education, and of adolescent mothers
15–19 years of age from adult mothers 20–49 years
of age. We calculated rate ratio by dividing the rate
of the institutional delivery services in the richest
quintile by the rate of the institutional delivery ser-
vices in the poorest quintile, and similarly the rate
in urban by rural, in secondaryþ education by be-
low secondary education, and in adult mothers by
adolescent mothers. To quantify the changes in
inequalities over time, wemeasured changes in ab-
solute and relative inequalities in the utilization of
institutional delivery services from the earliest and
latest rounds of DHS for countries that had at least
2 survey data points.
We used Stata (version 15.1) and R (version
3.5) statistical software to analyze the data.
RESULTS
Sample Characteristics
We included a total of 1,538,486 live births, from
256 surveys conducted in 74 countries, to assess
whether these births took place at a health facility
or at home. For trend analysis, we considered a total
of 245 surveys conducted in 63 countries that had
data on institutional delivery for at least 2 DHS
rounds (Supplement, Table S1). Overall, 23.1% of
all live births were reported for women from the
lowest quintile of wealth (poorest). The majority of
birth data came from women living in rural areas
(67.5%) and women with below secondary educa-
tion (65.2%).
Coverage in the Utilization of Institutional
Delivery Services
Our results show that the coverage of institutional
delivery services varied between study countries
(Figure 1). During 1990–2018, 19 of 74 countries
reported thatmore than 90%of all deliveries were
conducted at health facilities, with Armenia and
Ukraine having universal coverage of institutional
delivery services. In contrast, 13 countries had
<50% coverage of institutional delivery services,
with the lowest in Chad (23.7%) followed by
Yemen (31.4%) and Niger (33.1%). Among all live
births, the place of delivery (i.e., public or private
health facilities) also varied across countries. In 52 of
74 countries, more than 50% of all live births took
place in public health facilities. In comparison, 71 of
72 countries reported less than 50% of deliveries in
private health facilities. The rate of public facility-
based delivery was highest in the Kyrgyz Republic
(99.2%) and lowest in Bangladesh (12.8%). On the
other hand, Egypt had the highest rate of private
facility–based deliveries (63.3%), whereas Tajikistan
had the lowest (0.1%). The rate of delivery in public
health facilities was greater than delivery in private
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FIGURE 1. Geographical Variations in the Utilization of Institutional Delivery Services in Low- and Middle-
Income Countries During Latest Demographic and Health Survey Roundsa
a Country and year listed indicate the latest survey year of the respective country. Percentage listed is the country's overall institutional
delivery service rate during the latest survey.
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health facilities in all countries, except Bangladesh,
Egypt, Indonesia, and Pakistan.
Trends in the Utilization of Institutional
Delivery Services
During 1990–2018, the utilization of institutional
delivery services increased in 60 of 63 study coun-
tries (Figure 2). The progress in the utilization of
institutional delivery services varied across coun-
tries. The highest increase in the utilization of insti-
tutional delivery services was observed in Cambodia
(an 18.3% annual increase from 0.6% in 1990 to
94.0% in 2018) followed by Sierra Leone (16.2%)
and Timor-Leste (13.7%). At the same time, utiliza-
tion decreased in Angola (  0.9%), Kazakhstan
(  0.3%), and Madagascar (  1.4%). The increase
in the utilization of institutional delivery services
steadily decreased after 1990–1999 in most LMICs
(Figure 2). Based on this trend, 31 of 63 countries
were estimated to have<80%utilization of institu-
tional delivery services in 2018, with the highest in
Armenia (100%, 95% CrI 100%–100%) and low-
est in Chad (26.1%, 95% CrI 15.3%–38.7%)
(Figure 3).
Trends in the utilization of institutional delivery
services varied across wealth, residence, education,
and age of mother over time. From 1990 to 2018,
the utilization of institutional delivery services in
the lowest income group increased in 90.3% of
countries (56 of 62 countries), with the highest in
Cambodia (27.7% increase). In comparison, utili-
zation declined in 9.7% of countries (6 of 62 coun-
tries), with the largest decline being   6.1% in
Nigeria. Over 90.3% of countries (56 of 62 coun-
tries) reported increasing utilization of institutional
delivery services by the highest income group, with
the highest increase seen in Sierra Leone (14.4%),
and 9.7% of countries (6 of 62 countries) showed a
decline in the utilization of institutional delivery
services with the largest decline in Angola
(  0.6%) (Supplement, Table S3). If this trend
continues, Nigeria (4.7%, 95% CrI 1.9%–9.6%)
and Yemen (47.0%, 95% CrI 0.0%–95.8%) are
estimated to have the lowest utilization of insti-
tutional delivery services in the lowest and high-
est income groups, respectively (Supplement,
Table S4).
During the same time in rural areas, the utili-
zation of institutional delivery services increased
in 93.7% of countries (59 of 63 countries), with
the highest increase by 20.5% in Cambodia, and
6.3% of countries (4 of 63 countries) reported a
decline in utilization, with the largest decline
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observed in Angola (  2.1%). In contrast, in urban
areas, 95.2% of countries (60 of 63 countries)
experienced an increasing rate of institutional
delivery services, with the highest increase in
Cambodia (14.5%), and 4.8% of countries (3 of
63 countries) showed a decline in the utilization
of institutional delivery services, with the largest
decline in Angola by   1.4% (Supplement, Table
S5). Similar to trends related to wealth and place
of residence, the utilization of institutional deliv-
ery services also varied over time across women’s
education (Supplement, Tables S7 and S8) and age
(Supplement, Tables S9 and S10).
Changes in Inequalities in the Utilization of
Institutional Delivery Services
Among 60 countries, inequalities in the utilization
of institutional delivery services increased in
relation to wealth, place of residence, age, and ed-
ucation. Wealth-related inequalities widened in
16 countries during the latest DHS round com-
pared with the earliest, with the highest increase
of 41.4% occurring in Ethiopia (earliest round:
poorest 0.8%, richest 22.9%; latest round: poorest
13.9%, richest 77.5%) (Figure 4). In terms of
place of residence, 10 of 63 countries experienced
a growing gap in this inequality, with the highest
increase of 29.4% occurring in Ethiopia (earliest
round: rural 1.8%, urban 32.5%; latest round: ru-
ral 26.3%, urban 86.3%) (Supplement, Figure
S1). Among these countries, a widening in the in-
equality of institutional delivery service utilization
was seen in 10 countries in terms of education,
with the highest increase of 20.2% in Madagascar
(Supplement, Figure S2), and in 36 countries in
terms of age, with the highest increase of 13.9% in
Burundi (Supplement, Figure S3). In some coun-
tries, utilization of institutional delivery services
increased among the advantaged groups and de-
creased among the disadvantaged groups during
the latest round of surveys (Supplement, Figures
S1–S3). Relative inequalities in the utilization of in-
stitutional delivery services also changed during
the earliest and latest DHS rounds across wealth,
place of residence, education, and age of women
(Supplement, Tables S11–S14).
Changes in Institutional Delivery Between
Public and Private Facilities
Weexplored the variations in the utilization of insti-
tutional delivery services by the type of facilities (i.e.,
public and private health facilities) to understand
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the differences in service provision (Supplement,
Table S15 and Figure 5). Although an increase in
the utilization of institutional delivery services was
observed, this increase was common across public
facilities in 54 countries and private facilities in
43 countries. During 1990–2018, thehighest increase
in the utilization of institutional delivery services was
observed in Sierra Leone (16.8%) in public facilities
FIGURE 4. Changes of Inequalities in the Utilization of Institutional Delivery Services Between Earliest and Latest
Time Points in Low- and Middle-Income Countries by Wealth Quintiles
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and Albania (30.2%) in private facilities. During the
same period, the utilization of institutional delivery
services decreased in some countries in both public
and private facilities, with the largest declines in
Madagascar (  1.7%) in public facilities and Sierra
Leone (  8.1%) in private facilities.
Significant disparities exist in the utilization of de-
livery services in public and private facilities between
countries and acrosswealth quintiles, residence, edu-
cation, and age of women within countries. In most
of the countries, the delivery in both public and pri-
vate facilities was mostly dominated by the richest
rather than the poorest women (Supplement, Tables
S16 and S17). However, these gaps across residence,
education, and age are minimal in most countries.
(Supplement, Tables S18–S23).
Change rates in the utilization of delivery ser-
vices in public and private facilities varied between
countries, between periods within countries, and
between countries and periods across wealth
quintiles, residence, education, and age. In public
facilities, the increase in the utilization of delivery
services was highest in Cambodia (27.9%) among
the poorest, and in Sierra Leone (17.2%) among
the richest (Supplement, Table S24). Whereas,
Cambodia (24.0%) and Albania (33.6%) had the
highest increase in the utilization of delivery ser-
vices in private facilities among the poorest and
the richest groups, respectively (Supplement,
Table S25). Variations in the utilization of delivery
services were also apparent across the place of res-
idence, education, and age in both public and pri-
vate facilities (Supplement, Tables S26–S31).
DISCUSSION
During the latest DHS round, the utilization of in-
stitutional delivery services varied substantially
across countries and over time. The utilization
across public and private health facilities was not
uniform across countries. Among study LMICs,
16 countries had ≥80% utilization of delivery ser-
vices in public facilities, whereas no countries had
≥80% utilization of this service in private facilities
during the latest DHS rounds. Trend analysis
showed a sustained increase in the utilization of
institutional delivery services in most countries.
Our findings showed a significant influence of
wealth quintile, place of residence, and education
of women in the utilization of institutional
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delivery services. In many countries, the service
utilization gaps observed in the earliest DHS
rounds were found to be persistent and widened
further in the latest DHS rounds.
Geographical variations in the utilization of
institutional delivery services were expectedly
common and were in agreement with previous
studies.18 During the latest DHS rounds, in nearly
20% of countries included in our analysis, less
than half of deliveries took place at a health facili-
ty. This finding highlights that still more than half
of the babies are delivered at home in many coun-
tries such as Chad, Yemen, and Niger. Traditional
and familial influences, distance to the facility,
cost of delivery, perceptions of low quality of
care, and fear of discrimination play a key role in
inadequate utilization of facility-based delivery.19
Our findings on increasing trends in the utili-
zation of institutional delivery services are consis-
tent with previous studies.12 However, our results
also highlight uneven progress in the utilization of
institutional delivery services between countries
and across subpopulations within countries.
The utilization of institutional delivery services
decreased by nearly 1.5 percentage points in
Madagascar.
The presence of disparities in the utilization of
institutional delivery services across income and
education levels is supported by previous re-
search.14,20 We found lower utilization of institu-
tional delivery services among women of the
poorest quintile (lowest income group). Similar
to previous research, we also found that compared
with their counterparts, women from the lowest
income group have lower access to private facili-
ties for delivery.13,15,21 We also identified coun-
tries such as Bangladesh where inequality in the
utilization of institutional delivery services is
further increased. In particular, wealth-based
inequalities in the utilization of institutional deliv-
ery services widened in 19 countries, while resi-
dence- and education-based inequalities grew
further in 10 countries each. This finding high-
lights the need of revisiting strategies and imple-
menting appropriate interventions to reduce
the inequalities in the utilization of institutional
delivery services across various sociodemographic
groups.
Our study demonstrates an increasing trend in
the majority of countries toward greater utiliza-
tion of public health facilities for delivery. The pre-
dominant role of public facilities in increased
utilization of institutional delivery services was
proven in previous studies.13 The reasons for using
public facilities for delivering births could be mul-
tifaceted. The lower delivery cost is reported to
greatly influence the use of this service.22,23 Also,
increasing the number of health care providers
through recruitment and improving the quality
of care by training frontline health service provi-
ders are the key factors driving the growing rates
of delivery in public facilities.24–27 However, com-
pared with public facility-based deliveries, the rate
of deliveries in private facilities was greater in
Egypt, Indonesia, Pakistan, and Bangladesh by
38.6, 29.4, 20.5, and 9.6 percentage points respec-
tively. The higher rate of deliveries in private facil-
ities could be due to better quality of services,
shorter wait time, higher availability of health
care providers, greater privacy, and the visualiza-
tion of social status.28Affordability and availability
of private services are also increased due to the
growth of gross domestic product per capita in
these countries.29 In general, an increase in
awareness about the benefit of facility-based de-
livery might be the key to the increased utilization
of institutional delivery services.12 This may fur-
ther result in the reduction of maternal and new-
born mortality. However, we acknowledge that
merely moving births to health facilities does not
eliminate maternal and child mortality.
Our analysis has shown that most LMICs have
reported remarkable improvement in the utilization
of institutional delivery services. For example, the
LAC countries showed the highest utilization of in-
stitutional delivery services. Innovative strategies
have helped reduce financial barriers to access ma-
ternal health care in LAC countries; these include
national health insurance (Brazil, Chile, Colombia,
Jamaica, Mexico, and Peru), free health insurance
scheme for lower-income families (Bolivia, Mexico,
and Peru), incorporating UHC as a constitutional
right (Brazil and Chile), and public-private partner-
ships (Colombia).30 Reducing the gap in provision-
ing institutional delivery services for a particular
demographic group, such as the one for indigenous
and African origin women, was also considered
there.30 Some vertical approaches can also be attrib-
uted to the growing rates of institutional delivery
services utilization in Asian countries. For example,
conditional cash incentives in India31 and demand-
side financing in Bangladesh32 are linked with
higher utilization of institutional delivery services.
Higher rates of home delivery assisted by a tra-
ditional birth attendant are common in many set-
tings. Restricting the services from a traditional
birth attendant backed up by hospital readiness in-
creased facility-based births from<30% during the
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Malawi and Rwanda.33–36 In contrast, countries
with slower progress or decreasing trends of utiliz-
ing institutional delivery services such as Angola,
Kazakhstan, and Madagascar have shown higher
inequality in the utilization of institutional delivery
services. Distance to health facilities, lower educa-
tional level, and rural residence were the major
determinants of poor utilization of this service in
sub-Saharan African countries.7 Moreover, the
current coronavirus disease (COVID-19) pandemic
situation can aggravate the poor utilization of insti-
tutional delivery services because people may not
be accessing health facilities as theywould have be-
fore COVID.
The major strength of this study is the use of
population-based nationally representative samples
covering both rural and urban areas of 74 LMICs
and the identification of population subgroupswithin
LMICs. Analysis at the subpopulation level is particu-
larly helpful to design interventions for target
populations.
Limitations
The use of the same standard methodology across
countries allows cross-country comparison of the
estimates. However, older and fewer data points
created wider credible intervals of the estimates
in some countries (e.g., Kazakhstan). Credible inter-
vals could be smaller for countries with many data
points (e.g., Bangladesh). Estimates drawn from au-
thentic representative data collected from multiple
sources may better predict the indicators with lower
uncertainty. Moreover, the DHS data are mostly
self-reported and hence are prone to recall bias.
However, the DHS has followed a standardmethod-
ology and questionnaire for more than 3 decades to
provide population-based data that are comparable
and representative not only at the national level
but also subnational and subpopulation levels.
CONCLUSIONS
Although the utilization of institutional delivery
services varied substantially across LMICs, the
utilization of health facilities for delivery overall
increased in most of the countries between
1990 and 2018. However, this increase was not
uniform across countries and sociodemographic
subpopulations (e.g., poorest and richest, and ru-
ral and urban) within countries. Unfortunately,
inequalities in the utilization of institutional deliv-
ery services are widening in some countries. These
findings warrant the development of appropriate
and tailored interventions covering the disadvantaged
andmarginalized populations identified in this study to
achieve the global target of “leaving no one behind” for
the utilization of institutional delivery services by 2030.
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